In recent years, China is facing unprecedented challenges in maintaining sustained economic growth, reducing CO 2 emissions and tackling climate change. Therefore, the analysis of China's CO 2 emissions driving factors is of great significance. This paper is based on the extension of the STIRPAT model. It decomposes three factors: the population, economy and technology, and makes a quantitative analysis on driving forces of China's CO 2 emissions about the total population, urbanization rate, real GDP per capita, the proportion of secondary industry, private car ownership, energy intensity, coal consumption and oil consumption. The result shows that the population is still one of the important factors affecting China's CO 2 emissions; the energy consumption structure, mainly coal consumer-oriented, has a big positive driving force on CO 2 emissions; real GDP per capita which represents the economic factor and the private car ownership has a bigger elasticity coefficient on CO 2 emissions. In order to control and reduce CO 2 emissions, we should control the population scale reasonably, improve the level of urbanization, optimize energy structure, improve the quality of economic growth and encourage residents' green consumption.
which explores the improvement measures of air problems caused mainly by agriculture, oil, industrial, and transportation. On the climate conference in Paris in December 2015, through the unremitting efforts of all countries, the overall goal of global climate change was clearly put forward. Relative to pre-industrialization, the goal is to keep the range of the temperature rise within 1.5 degrees.
China is in development stage of industrialization. As of 2012, China's coal consumption reached 3.62 billion tons, and carbon emissions reached 8 billion tons, far more than the other countries and China has become the world's largest energy consumer and CO 2 emitter. China's economic development faces many problems, such as low level of urbanization, large population base, unreasonable energy consumption structure, excessive proportion of secondary industry, etc.
The concern on Chinese economy is how to find the low carbon economy development mode that suits China's national conditions. The key to solve these problems is to construct the model of CO 2 emissions, arrive at the quantitative relationship between the driving factors on CO 2 emissions and find the emphasis of the low carbon economy development in China. Only in this way can we "suit the remedy to the case", solve the problem of environment better, and provide theoretical support for the low carbon economy development of China.
Summary of Related Research
At present, there is rich literature analyzing the influencing factors on CO 2 [3] analyzes the time distribution of China's environmental pressure through the STIRPAT model. Taoyuan Wei (2011) [4] decomposes the main method of STIRPAT, under different functions using of different models, provides the basis of adding the model indexes. Liddle (2013) [5] analyzes the gross national product (GNP) and the urban population of impact on the environment pressure for developing and developed countries through the STIRPAT model.
Previous literature shows that, the standard STIRPAT model provides a simple decomposition of the environmental impact of human factors, thus we can analyze the impact of human driving factors on the environment. It has strong practicability. In the application of the model, the impact of demographic factors on carbon emissions research mainly focuses on the investigation of the total population for a long time, ignoring the urbanization rate of population structure. The population's influence on carbon emissions does not reflect the whole factors of demographic. In addition, in terms of selecting the index of technical level, previous scholars tend to adopt energy intensity, the selection of indicators is not very rich and comprehensive. Therefore, this paper extends the traditional STRIPAT model, decomposes the three factors population, economy and technology into population size, urbanization rate, real GDP per capita, industrial structure, private car ownership, energy intensity, coal consumption and oil consumption, analyzes the eight driving forces of China's CO 2 emission, makes up for the conduct of ignoring the population structure but only focuses on the population in the past research. In addition, adds the coal consumption and oil consumption which represent energy consumption structure into the model. Indexes chosen by this essay are richer and more comprehensive than using only energy intensity on behalf of the technical level.
On the basis of previous theoretical studies using STIRPAT 
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The variables in the model are shown in Table 1 .
The Calculation of CO2 Emissions and Data Sources
At present, in the study of CO 2 emissions, scholars usually refer to the National Greenhouse Gas Listing Guidance Method designated by the United Nations In- 
where, EC represents the estimated amount of CO 2 emissions and i represents the type of energy, which includes coal, oil and gas. E i is the consumption of energy i. CF i is the net calorific value of energy i. CC i is the coefficient of carbon 
The Empirical Analysis

Ridge Regression Analysis
The matrix form of multiple linear regression model is:
Among them, X is the design matrix of regression model. β is the unstandardized coefficient matrix of regression equation. ε represents the constant matrix. The formula for computing β in the OLS estimates is:
When there is multicollinearity between the independent variables, 0 X X ′ ≈ . At this time, the OLS method is not effective, as it cannot for inverse matrix. Therefore, A.E. Hoerl [9] proposes the Ridge Regression Estimation (RR) in 1962. It is actually a biased estimation. The principle is to add a normal
We standardize data to solve the problem of different dimension, and X still represents the standardized design matrix. So, 
Namely, Y-axis represents the β value of the corresponding variables. In Figure 1 , the model began to stabilize from K = 0.6, function to estimate the regression coefficient has slowly evolved into parallel to the X axis. In accordance with the general principles of choose k value in the ridge trace method, we take k = 0.6. When k = 0.6, the ridge regression analysis results are shown in Tables 2-4.
In Table 2 , The results of variance analysis are presented in Table 3 . This table contains the significance of residual sum of squares (SS), mean square (MS), F value and Sig F. From F = 84.388 and p = 0.000, it can be known that the model is statistically significant, and the model overall fitting is well. 
The Empirical Result Analysis
1) The population which is an important index of demographic factors, and has a great impact on CO 2 emissions. Its elastic coefficient is 0.666, so we can say that the increase in population is of a significant driving force for CO 2 emissions.
Although China implemented one-child policy from 1983, the population still increased from 1.05851 billion in 1985 to 1.37462 billion in 2015, China still has the greatest population in the world. Remain other factors unchanged, demand for resources, energy products and services will increase with larger population, this will inevitably lead a higher CO 2 emissions.
2) The rate of urbanization has a great influence on the increase of CO 2 emissions, and the elastic coefficient is 0.2836. The increasing rate of urbanization is firstly reflected in the expansion of urban area. It adds the urban transportation distance and energy consumption. Secondly, the housing area of urban residents will increase, and the number of urban heating system and cooling system also will increase, so energy consumption will increase. Moreover, the construction of urban infrastructure facilities will increase, such as urban housing and recrea-tional facilities buildings. It will cost a lot of building materials, so these factors will directly increase CO 2 emissions. In addition, with the improvement of urbanization rate, we are not allowed to ignore the indirect effects of the CO 2 emissions, for example, the expansion of urbanization process makes the vegetation coverage area reduced.
3) The energy consumption structure is an index of technical level, among which consumption of coal and oil has significant positive driving force to the CO 2 emissions. Its elastic coefficient is 0.2026 and 0.1367 respectively. Nowadays, in China's energy consumption structure, coal still has an overwhelming proportion. Within the research range of this paper, China's coal consumption ratio remains around 70%, even if the proportion has a downward trend in recent years. But by 2015, the national coal consumption proportion is still about 64%. China's consumption proportion of coal is much higher compared to the European Union and the United States. According to statistics, coal combustion creates 1.6 times and 1.2 times the amount of CO 2 than gas and oil, so, such energy consumption structure will inevitably lead CO 2 emissions come from the combustion of coal. 6) The regression result shows that the industrial structure of secondary in-dustry is not significant, and it has no obvious influence on CO 2 emissions.
From the perspective of the existing researches, there are many scholars also concludes that the adjustment of industrial structure has limited effect on CO 2
emissions. This may be related with the stage of economic development. China is still in the middle stage of industrialization, and has not yet entered the mature period. So, the change of industrial structure has little effect on the reduction of CO 2 emissions.
Conclusions and Policy Recommendations
The ridge regression result of STIRPAT model shows that it can reduce CO 2
emissions by controlling population growth, improving the level and quality of urbanization and adjusting economic structure and energy consumption structure. Therefore, this article's suggestions about CO 2 emission reduction can be put forward as listed.
From the perspective of population, considering the complex demographic problems such as an ageing population, if we continue to implement the strict control of population, it will no longer be conducive to China's social and economic development. So, we can improve the population quality and people's consumption concept to reduce CO 2 emission, such as raising people's awareness of environmental protection, advocating the garbage classification, encouraging the old stuff recycling and so on. In addition, we can also advocate low carbon life and promote afforestation.
From the perspective of town development, urbanization is the inevitable path in developing economy in China. However, its own development law is inconsistent with the environment. In order to protect the environment and reduce CO 2 emissions but hinder the development of urbanization, is clearly not ap-
propriate. And the government should not value the level of urbanization rate as the only sign of the national modernization level. It should fully consider the environmental carrying capacity, take the urbanization road of green, new and low carbon, improve the rate of urbanization but guarantee the level of urbanization, so it can achieve the low-carbon development of the urbanization.
From the perspective of the economy, it is necessary to strictly implement the requirements of sustainable development, realize the economic growth in both quantity and quality, continue to realize the transformation of the economy efficiently, transform the mode of economic growth and promote industrial upgrading, improve the efficiency of energy utilization, and form the effective supervision and management system, look for the new economic growth point, strongly support the creative industries and high-tech industries, to reverse the bias of only emphasizing the economic growth in the past and realize the sustainable development of national economy.
From the perspective of energy consumption structure, it is necessary to develop renewable energy and new energy actively, optimize the existing single energy consumption structure, increase the research and utilization on clean energy such as hydropower, wind energy, nuclear energy and solar energy, gradually increase the consumption proportion of renewable energy and low carbon energy, reduce the proportion of coal and oil in the primary energy consumption structure, reduce CO 2 emissions effectively and increase funding for energy research & development and investment in innovation of science and technology. Using technology to improve the efficiency of energy consumption is another big effective way to change the energy structure, for example, strengthen the technological innovation of existing energy, research on clean coal technology and energy saving technology and retrofit combustion device to guide the independent energy technology innovation, so that the combustion of fossil fuels is more efficient, clean and low carbon. It can reduce CO 2 from the source, encourage the promotion of new energy vehicles, and also can introduce foreign advanced energy technology to realize innovative development of China.
While expanding the STIRPAT model, this paper mainly analyzes the population size, urbanization rate, real GDP per capita, industrial structure, private car ownership, energy intensity, coal consumption and oil consumption these eight indexes of driving force to the CO 2 emissions. However, because of my limited knowledge and research ability, the study does not cover such as the workingage population ratio, energy price and the influence of environmental regulation on CO 2 emissions. These aspects still need deeper research and discussion.
